Key indicators: single-crystal X-ray study; T = 113 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.091; data-to-parameter ratio = 14.0.
The title compound, C 16 H 12 F 3 N 3 O 5 SÁH 2 O, was prepared by reaction of 4-nitrobenzaldehyde, 4,4,4-trifluoro-1-(thiophen-2-yl)butane-1,3-dione and urea. The asymmetric unit contains two independent molecules, with essentially identical geometries and conformations. The dihydropyrimidine rings adopt a half-chair conformation. The dihedral angles between the benzene ring and the thiophene ring are 54.82 (8) and 58.72 (8) in the two molecules. The molecular conformation of one of the molecules is stabilized by two intramolecular O-HÁ Á ÁO hydrogen bonds, generating an S(6) ring. The crystal structure is stabilized by intermolecular O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds.
Related literature
For the bioactivity of dihydropyrimidines, see : Brier et al. (2004) ; Cochran et al. (2005) ; Moran et al. (2007) ; Zorkun et al. (2006) . For the bioactivity of organofluorine compounds, see: Hermann et al. (2003) ; Ulrich (2004) .
Experimental
Crystal data independent and constrained refinement Á max = 0.37 e Å
À3
Á min = À0.27 e Å
Absolute structure: Flack (1983) , 3539 Friedel pairs Flack parameter: À0.01 (5) Table 1 Hydrogen-bond geometry (Å , ) . 
Data collection: CrystalClear-SM Expert (Rigaku, 2009 ); cell refinement: CrystalClear-SM Expert; data reduction: CrystalClear-SM Expert; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: CrystalStructure (Rigaku, 2009) ; software used to prepare material for publication: CrystalStructure.
This work was supported by the Natural Science Foundation of Henan Province, China (grant No. 082300420110) and the Natural Science Foundation of Henan Province Education Department, China (grant No. 2007150036 ). 4, 5, (Zorkun et al., 2006) , inhibitors of mitotic kinesin Eg5 for treating cancer (Cochran et al., 2005; Brier et al., 2004) and as TRPA1 modulators for treating pain (Moran et al., 2007) . In addition, compounds that contain fluorine have special bioactivity, e.g. flumioxazin is a widely used herbicide (Hermann et al., 2003; Ulrich, 2004) . This led us to focus our attention on the synthesis and bioactivity of these important fused perfluoroalkylated heterocyclic compounds. During the synthesis of DHPM derivatives, the title compound, an intermediate C 16 H 14 F 3 N 3 O 6 S (I) was isolated and the structure confirmed by X-ray diffraction, in order to elucidate the reaction mechanism.
rac
The title compound crystallizes with two independent molecules in the asymmetric unit. In the structure of the title molecule, the dihydropyrimidine ring adopts a half-chair conformation. The molecular conformation of one of the molecules is stabilized by two intramolecular O-H···O hydrogen bond, generating an S(6) ring. The crystal structure is stabilized by nine intermolecular hydrogen bonds (six O-H···O and three N-H···O) ( Table 1 ). The dihedral angles between the pyridine ring and the thiophene ring are 54.82 (8)° and 58.72 (8)° in the two molecules.
Experimental
The title compound was synthesized refluxing for 3 h a stirred solution of 4-nitrobenzaldehyde (0.30 g, 2 mmol), 4,4,4-trifluoro-1-(thiophen-2-yl)butane-1,3-dione (0.51 g, 2.3 mmol) and urea (0.18 g, 3 mmol) in 3 ml of anhydrous ethanol, the reaction catalyzed by sulfamic acid (0.06 g). The solvent was evaporated in vacuo and the residue was washed with water. The title compound was recrystallized from 50% aqueous ethanol and single crystals of (I) were obtained by slow evaporation.
Refinement
Hydrogen atoms involved in hydrogen-bonding inetractions were located by difference methods and their positional and isotropic displacement parameters were refined. Other H atoms were placed in calculated positions, with C-H(aromatic) = 0.95 Å and C-H(aliphatic) = 1.00 Å, and treated as riding, with U iso (H) = 1.2Ueq(C). (7) 0.0088 (6) F2 0.0176 (6) 0.0335 (7) 0.0311 (7) −0.0052 (5) −0.0027 (5) 0.0088 (5) F3 0.0302 (7) 0.0358 (7) 0.0216 (6) −0.0038 (5) 0.0023 (6) 0.0011 (5) O1 0.0194 (8) 0.0232 (7) 0.0210 (7) 0.0013 (6) 
